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SPECIFICATION 

Electric or electronic apparatus comprising 
a memory 

5 

This invention relates to electric or electonic 
apparatus comprising a memory, and to asso- 
ciated methods. 
Household electronic apparatus, such as te- 

10 levision sets and video tape recorders, or 
office automation apparatus, such as word 
processors, duplicators, facsimile machines, or 
office computers, are shipped from a factory 
marked with an individual product number or 

1B individual series number. Each individual appa- 
ratus is distinguishable on the basis of the 
marked number when repair or maintenance is 
required. 

When a repair or maintenance has been per- 

20 formed on an apparatus, the description of the 
repair or maintenance is commonly entered 
into a repair service management card having 
a serial number corresponding to the appara- 
tus. These management cards are kept by a 

25 service management company or by the 

manufacturer as useful data for subsequent re- 
pair or maintenance. 

However, It has been difficult for the manu- 
facturer to collect information on all repair or 

30 maintenance performed on all the products. 
This would form useful data, which would be 
analysed statistically and used, for example, 
for improvement of product quality. On the 
other hand, a manufacturer may wish to make 

35 a sales plan in accordance with a distribution 
situation, by analysing various kinds of distri- 
bution information obtained on the basis of 
distribution routes, destinations of goods, and 
so forth. 

40 Therefore, there is a need for the manufac- 
turer consistently to collect and analyse vari- 
ous kinds of information or data as to the 
manufacture, sales, repair or maintenance of 
each individual apparatus. Moreover, it is pre- 

45 ferable for repair persons to have the informa- 
tion peculiar to each apparatus, such as the 
model number, specifications, and manufactur- 
ing data, in addition to the serial number, in 
order to make adequate and quick repairs or 

50 to effect maintenance. 

In the conventional management system de- 
pendent mainly upon cards as described 
above, it has been impossible to satisfy the 
above-mentioned various diversified demands. 

65 According to the present invention there is 
provided an electric or electronic apparatus 
which comprises: 

a non-volatile memory for storing various data 
peculiar to the electronic apparatus; and 

60 terminals for connecting said memory to at 
least one computer external to the apparatus 
to allow said various data to be writable in 
and readable from said memory through the 
external computer. 

65 According to the present invention there is 



also provided a method of providing accessi- 
ble information relevant to an electric or elec- 
tronic apparatua, comprising the steps of: 
providing a non-volatile memory with said 
70 apparatus, a portion of said memory being di- 
rected to storing data relevant to at least one 
of the characteristics of production, distribu- 
tion, and repair; 

providing terminals on said apparatus for ac- 
75 cessing said memory and connecting said 

memory to at least one external computer for 
writing various data concerning said pro- 
duction, distribution, or repair into and reading 
such data from said memory through the ex- 
80 temal computer. 

According to the present invention there is 
also provided in combination: 
an apparatus; 

a non-volatile memory secured to said appara- 
85 tus, said memory having production informa- 
tion area means for storing production data, 
distribution area means for storing distribution 
information, and repair information area means 
for storing repair Information, each of said 
90 production, distribution and repair area means 
being accessed through terminals on said 
apparatus for selective connection to a pro- 
duction line control computer means, a distri- 
bution computer means, and a repair computer 
95 means, each of which is connected to a host 
computer at a centralised management loca- 
tion. 

The various Information or data may be si- 
multaneously stored in a host computer ln- 

100 stalled in a centralised management section of 
the manufacturer through the external com- 
puter, when stored in the non-volatile mem- 
ory. The various information or data may be 
apparatus information including a serial ruim- 

105 ber, a model number, a specification code and 
so forth; wholesaler and retailer distribution in- 
formation including a name, a purchase data, a 
sales date, a purchase price, a selling price, a 
destination, and the like, and repair/mainten- 

110 ance information, pans repair, and adjust- 
ments, by way of example. 

The external computers may be production 
line computers installed in a factory, whole- 
saler distribution computers, retailer distribu- 

115- tion computers, and repair service computers 
all connected to the host computer and acces- 
sible to each non-volatile memory unit incor- 
porated In each electronic apparatus. There- 
fore, various data or Information can simulta- 

120 neously be read or written to both the appara- 
tus and the host computer through the exter- 
nal computers. 

In the case of embodiments of electronic 
apparatus according to the present invention, 

125 in the distribution stage the wholesalers and 
retailers can read various kinds of necessary 
information peculiar to the electronic apparatus 
from the non-volatile memory or a host com- 
puter installed at a centralised management 

130 section of the manufacturer, and write various 
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kinds of distribution information (for example 
wholesaler name, retailer name, and sales 
price) to the host computer while writing the 
distribution information in vacant areas of the 
5 non-volatile memory. 

Moreover, at the repair or maintenance 
stage, the repair person can effect an appro- 
priate repair by reading the information pecu- 
liar to the electronic apparatus from the non- 
1 0 volatile memory through a repair computer. 
Furthermore, the repair person can send the 
contents of the repair service, together with 
the information peculiar to the electronic appa- 
ratus, to the host computer In order to record 
1 5 the contents of the repair In the centralised 
management section as data. Therefore, the 
repair person can take appropriate repair or 
maintenance action while knowing the previ- 
ous history of the repair service. 
20 In the centralised management section, the 
data as to production, distribution and repair, 
are all collected as consistent useful informa- 
tion, and used for control or to manage each 
electronic apparatus consistently and systema- 
25 tically, or for assistance in making a pro- 
duction or sales plan. 

The invention will now be described by way 
of example with reference to the accompany- 
ing drawings, throughout which like parts are 
30 referred to by like references, and in which: 
Figure 7 is a block diagram of an embodi- 
ment of electronic apparatus according to the 
present invention; 

Figure 2 is an illustration showing a memory 
35 map of a non-volatile memory incorporated In 
the electronic apparatus of Fig. 1; and 
Figure 3 is an illustration showing an 
example of control or management systems 
for embodiments of electronic apparatus ac- 
40 cording to the present invention. 

Fig. 1 is a block diagram showing an em- 
bodiment of the present invention, in which 
the electronic apparatus is, by way of a pre- 
ferred example, a television set 1, including an 
45 image receiving circuit 2. The image receiving 
circuit 2 is made up of a television tuner 3, a 
video interface (VHF) 4, an image circuit sec- 
tion having a video detector 5 and a video 
amplifier 6 to reproduce en image on a cath- 
50 ode ray tube (CRT) 7, a sound interface (SIF) 
8, and an audio circuit section having an FIS/I 
detector 9 and an audio amplifier 10 to repro- 
duce sound through a loudspeaker 1 1 . The 
television tuner 3 is controlled by a phase 
55 locked loop (PLL) station selector 1 2 to select 
a desired station. 

A minicomputer 13 controls the image cir- 
cuit section, and includes a central processing 
unit (CPU) 14, a read only memory (ROM) 15, 
60 a random access memory (RAM) 16, a remote 
control interface 17, and a PLL control inte- 
face 18. A receiving circuit 19 receives an 
infrared remote control signal through a photo- 
diode 20 and transmits the received remote 
66 control signal to the remote control interface 



17. The remote control signal supplied to the 
microcomputer 13 through the remote control 
interface 17 is processed by the CPU 14 to 
control the Image receiving circuit 2 in accor- 

70 dance with the remote control signal. The re- 
mote control interface 17 transmits a station 
selecting signal to the PLL station selecting 
circuit 12 to tune the image receiving circuit 2 
to a channel corresponding to the station se- 

75 lection signal. 

A non-volatile memory 21 is connected to a 
system bus of the microcomputer 13. Al- 
though a part of the area of the memory 21 
is used as an apparatus control area for con- 

80 trolling the image receiving circuit 2, the re- 
maining area is used for information peculiar 
to the television set 1, that is, to store pro- 
duction information, distribution information, 
repair service information, and other informa- 

85 tion of potential interest. Moreover, the non- 
volatile memory 21 is connected to a plurality 
of external terminels 22 of the television set 
1 , so that data can be written or read exter- 
nally through the external terminals 22 when 

90 an external computer Is connected to the ex- 
ternal terminals 22. Furthermore, in order to 
allow the data to be read even when the 
power supply circuit of the television set 1 
itself is interrupted, the apparatus is so de- 

95 signed that a supply voltage can be supplied 
thereto from the outside. 

Fig. 2 shows a memory map of the non- 
volatile memory 21 included in the television 
set 1 of Fig. 1. The apparatus control area of 
100 the non-volatile memory 21 is used as the last 
channel memory, for Instance. The last chan- 
nel memory thus always stores the presently- 
tuned channel. Therefore, when the channel is 
switched in response to a remote control sig- 
105 nal, the memory channel is also switched ac- 
cording to this signal. Moreover, even if the 
power supply of the television set 1 is off, 
the contents of the stored channel are not 
erased. Thereafter, when the power supply is 
110 turned on, a channel stored in the non-volatile 
memory 21 Is read to tune the tuner 3 to the 
last channel. 

Data stored in memory in shipment 

115 In the apparatus information area of the 
non-volatile memory 21, information or data 
peculiar to the television set 1, such as the 
serial number, a model number, a specification 
code, a production date, and so forth, are 

120 written in the memory 21 through a pro- 
duction line control computer 23a (see Fig. 3) 
installed at the last production process at the 
factory. The production fine control computer 
23a Is connected to a host computer 26 in- 

125 stalled In a centralised management section 
24 of the manufacturer as shown in Rg. 3. 
Therefore, the above information written in the 
non-volatile memory 21 through the computer 
23a is also stored in the host computer 25 or 

130 in an appropriate external memory 26 through 
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the host computer 25. 

Data stored in memory in distribution 
In the distribution information area of the 
6 non-volatile memory 21 of the television set 
1, various kinds of information at the distribu- 
tion stage are written through a distribution 
computer 23b. That is, distribution computers 
26b connected to the host computer 25 are 

10 installed at each first wholesaler, each second 
wholesaler, and each retailer of the electronic 
apparatus. Such distribution computers are 
thus installed at each step of the distribution 
chain. Various kinds of information (for 

16 example, the store name, the purchase date, 
the sates data, the purchase price, the selling 
price, and the destination) are all written in a 
previously determined area in the non-volatile 
memory 21 of the television set 1 by each 

20 wholesaler or each retailer who hendles the 
television set 1. 

Therefore, all of the predetermined pertinent 
distribution information or data are written in 
the non-volatile memory 21 until the television 

26 set 1 is delivered to the user. Additionally, the 
distribution information is sent to the host 
computer 25 through the distribution computer 
23b, and then stored In the external memory 
26. Therefore, the transmitted distribution in- 

30 formation is analysed In various ways and is 
available as data in developing a subsequent 
sales plan, the development or design plan of 
new products, and so forth. 
Moreover, when the information is 

35 transmitted from the distribution computer 

23b to the host computer 25 or processed by 
the host computer 25 or stored in the exter- 
nal memory 26, the serial number is used as 
a number which can specify and respectively 

40 distinguish each television set 1. In other 

words, the serial number serves as an identifi- 
cation number and unique signature for the 
apparatus throughout the system. 

45 Data stored in memory in repair service 

In the repair information area of the non- 
volatile memory 21 of the television set 1. 
data representative of the contents of repair 
are written through a repair computer 23c 

50 shown in Fig. 3 whenever repair or mainte- 
nance service is performed. That Is to say, a 
repair computer 23c is installed at each repair 
service store for repairing the television set 1. 
In service, the repair person effects the repair 

55 service on the basis of whether or not any 
other repair has ever been performed on the 
television set 1 (for example, the replacement 
of the CRT, integrated circuits (ICs) or the re- 
pair of some switches, or adjustments In addi- 

60 tlon to the apparatus information. In the event 
that the repair has previously been performed, 
the repair person can effect the repair on the 
basis of trie model number, the specification, 
and the characteristics of the previous repair 

65 by reading the stored information. Moreover, 



when the repair has been completed, the con- 
tents of the current repair are also written in 
the repair information area. The contents of 
the repair are then transmitted to the host 
70 computer 25 installed in the centralised man- 
agement section 24, and stored in the exter- 
nal memory 26 through the host computer 
25. The data as to the contents of the repair 
are used for production quality control, design 
75 modifications, and like purposes. 

The operation of the embodiments of elec- 
tronic apparatus will now be described. 

As described above. In the television set 1, 
since the non-volatile memory 21 is provided 
80 so as to read and write data through the ex- 
ternal terminals 22, the television set 1 can 
be shipped from the factory after the appara- 
tus information, Including the serial number as 
an identification number, has been stored In a 
86 part of the memory 21 of the television set 1. 
Thereafter, the distribution information and the 
repair information are written in the distribu- 
tion information area and the repair informa- 
tion area of the non-volatile memory 21 in the 
90 distribution stage and the repair stage, respec- 
tively. Therefore, it is possible to know all the 
necessary apparatus Information, distribution 
Information and repair information relating to 
the television set 1 by reading the contents of 
95 the non-volatile memory 21. Therefore, It Is 
possible to take action for the television set 1 
on the basis of the known information. More- 
over, when the apparatus information, the dis- 
tribution information and the repair Information 
100 are written in the non-volatile memory 21, if 
the written information is simultaneously 
transmitted to the host computer 25 installed 
in the centralised management section 24 r It 
is possible to obtain all kinds of information 
105 pertinent to all the television sets 1 in the 
centralised management section 24, consis- 
tently to control the overall management of 
the electronic product. 
The above embodiment has been described 
110 for the case where the present invention is 
applied to a television set. However, the pre- 
sent invention is generally applicable to any 
electric or electronic apparatus. In particular, 
since office automation apparatus such as 
1 15 word processors should be frequently modi- 
fied for version updating, the repair and main- 
tenance information may be complicated and 
very variable. Therefore, it Is important to 
manage consistently all the products at a cen- 
120 tralised management section. 

The electronic apparatus to which the pre- 
sent invention is applicable includes all appara- 
tus in which an electronic circuit is incorpor- 
ated. For instance, an automotive vehicle In-' 
125 eluding an electronic circuit with a computer 
for controlling an engine, is an electronic 
apparatus of the present specification to 
which the present invention can also be ap- 
plied. 

1 30 As described above, the electronic appara- 
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tus is provided with a non-volatile memory for 
storing various data relating to the apparatus, 
and terminals for selectively connecting the 
non-volatfle memory to a production line con- 
6 trol computer, a distribution computer, or a 
repair computer in such a way that various 
data are readable from and writable In the 
non-volatile memory through the terminals 
from the outside. Moreover, these data are all 
10 stored In a host computer installed in the cen- 
tralised management section of the manufac- 
turer. 

Therefore, in the distribution stage, the 
wholesaler or the retailer can read the infor- 
16 mation peculiar to the electronic apparatus 
from the non-volatile memory and simultane- 
ously write the distribution information (for 
example, wholesaler name, retailer name, sell- 
ing price, etc) in a vacant area of the non- 
20 volatile memory through the distribution com- 
puter, while transmitting the data to the host 
computer Installed at the centralised manage- 
ment section. 
Moreover, a repair person can perform the 
25 after-sale service by reading the information 
peculiar to the electronic apparatus from the 
non-volatile memory through the repair com- 
puter tor repair or maintenance. Furthermore, 
it is possible to record the contents of the 
30 maintenance service as data in the host com- 
puter installed in the centralised management 
section by transmitting the contents of the 
repair together with the information peculiar to 
the electronic apparatus to the host computer. 
35 Therefore, it is possible to perform appropri- 
ate repair or maintenance on the basis of the 
contents of the preceding repair or mainte- 
nance. 

Furthermore, it is possible consistently to 
40 manage the electronic apparatus at the cen- 
tralised management section by collecting the 
production data, distribution information and 
the repair information. 

45 CLAIMS 

1 . An electric or electronic apparatus which 
comprises: 

a non-volatile memory for storing various data 
peculiar to the electronic apparatus; and 

50 terminals for connecting said memory to at 
least one computer external to the apparatus 
to allow said various data to be writable in 
and readable from said memory through the 
external computer. 

55 2. Apparatus according to claim 1 wherein 
the various data are simultaneously stored In a 
host computer installed in a centralised man- 
agement section through the external com- 
puter when stored in said memory by the 

60 same external computer. 

3. Apparatus according to claim 2 wherein 
the various data writable in and readable from 
said memory are apparatus information includ- 
ing at least one of a serial number, a model 

65 number, a specification code, and a production 



date, and the external computer is a pro- 
duction line computer installed at a factory lo- 
cation, said apparatus Information being writ- 
ten in said memory and transmitted to the 
70 host computer through a production line com* 
puter. 

4. Apparatus according to claim 2 wherein 
the various data writable in and readable from 
said memory are wholesaler distribution infor- 

75 mation including at least one of a wholesaler 
name, a purchase date, a sales date, a pur- 
chase price, a selling price and a destination, 
and the external computer is a wholesaler dis- 
tribution computer installed at a wholesaler lo« 

80 cation, the above distribution information be- 
ing written In said memory and transmitted to 
the host computer through tha wholesaler dis- 
tribution computer. 

6. Apparatus according to claim 2 wherein 

85 the various data writable in and readable from 
said memory are the retailer distribution infor- 
mation including at least one of a retailer 
name, a purchase date, a sales date, a pur- 
chase price, a selling price and a destination, 

90 and the external computer is a retailer distribu- 
tion computer installed at a retailer location, 
the above distribution information being writ- 
ten in said memory and transmitted to the 
host computer through the retailer distribution 

95 computer. 

6. Apparatus according to claim 2 wherein 
the various data writable in and readable from 
said memory and repair/maintenance service 
information including at least one of parts re- 

100 placements, parts repair, and adjustments, and 
the external computer is a repair computer in- 
stated at a repair service store location, the 
above repair/maintenance aervice information 
being written in said memory and transmitted 

105 to the host computer through the repair com- 
puter. 

7. Apparatus according to claim 3 wherein 
the apparatus information written in both said 
memory and in the host computer through the 

1 10 production line computer is readable by a 

wholesaler distribution computer installed at a 
wholesaler location, a retailer distribution com- 
puter installed at a retailer location and a re- 
pair computer installed in a repair service 

1 15 store location. 

8. Apparatus according to claim 4 wherein 
the wholesaler distribution information written 
in both said' memory and in the host computer 
through the wholesaler distribution computer 

120 Is readable by a production line computer in- 
stalled at a factory location, a wholesaler dis- 
tribution computer installed in a wholesaler lo- 
cation, a retailer distribution computer installed 
at a retailer location, and a repair computer 

125 installed In a repair service store location. 

9. Apparatus according to claim 6 wherein 
the retailer distribution information written in 
both said memory and In the host computer 
through the retailer distribution computer Is 

130 readable by a production line computer in- 
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stalled at a factory location, a wholesaler dis- 
tribution computer installed at a wholesaler lo- 
cation, a retailer distribution computer installed 
at a retailer location, and a repair computer 
5 installed at a repair service store location. 

10. Apparatus according to claim 6 
wherein the repair/maintenance service infor- 
mation written in both said memory and in the 
host computer through the repair computer is 

1 0 readable by a production tine computer in- 
stalled at a factory location, a wholesaler dis- 
tribution computer installed at a wholesaler lo- 
cation, a retailer distribution computer installed 
in a retailer location, and a repair computer 

15 installed at a repair service store location. 

11. A method of providing accessible in- 
formation relevant to an electric or electronic 
apparatus, comprising the steps of: 
providing a non-volatile memory with said 

20 apparatus, a portion of said memory being di- 
rected to storing data relevant to at least one 
of the characteristics of production, distribu- 
tion, and repair; 

providing terminals on said apparatus for ac- 
25 cessing said memory and connecting said 
memory to at least one external computer for 
writing various data concerning said pro- 
duction, distribution, or repair into and reading 
such data from said memory through the ex- 
30 ternal computer. 

12. A method according to claim 11 
wherein the step of storing the various data is 
simultaneously accompanied by a step of stor- 
ing such various data in a host computer lo- 

35 cated at a centralised management section 
through said external computer, said storing 
step being simultaneously carried out at the 
time said external computer stores said vari- 
ous data In said memory. 

40 13. A method according to claim 12 

wherein the steps of writing and reading said 
various data include the steps of writing and 
reading at least one of the following: appara- 
tus information including a serial number, a 

45 model number, a specification code, and a 
production code; and wherein said external 
computer is a production line computer in- 
stalled in a factory, the method further com- 
prising the steps of: 

50 writing said apparatus information in said 
memory; 

transmitting said apparatus information to the 
host computer through the production line 
computer. 

55 14. A method according to claim 12 

wherein the various data written into and read 
from said memory are wholesaler distribution 
information including at least one of the fol- 
lowing: a wholesaler name, a purchase price, 

60 a sales date, a purchase date, a selling price, 
and a destination; and wherein said external 
computer is a wholesaler distribution computer 
installed at a wholesaler location, further com- 
prising the steps of: 

65 writing the wholesaler distribution information 



in said memory; and transmitting said whole- 
saler distribution information to the host com- 
puter through the wholesaler distribution com- 
puter. 

70 16. A method according to claim 12 

wherein data written into and read from said 
memory ere retail distribution information in- 
cluding at least one of the following: 
a retailer name, a purchase date, a sales date, 

75 a purchase price, a selling price, and a desti- 
nation; and the external computer is a retailer 
distribution computer installed at a retailer lo- 
cation, further comprising the steps of: 
writing the retailer distribution information into 

80 said memory; and transmitting said retailer 
distribution information to the host computer 
through the retailer distribution computer. 

16. A method according to claim 12 
wherein the various data written into and read 

85 from said memory are repair/maintenance ser- 
vice information including at least one of the 
following: parts replacement, parts repaired, 
and adjustments, and wherein the external 
computer is a repair computer installed at a 

90 repair service location, further comprising the 
steps of: 

writing said repair/maintenance service infor- 
mation Into said memory; and transmitting 
said repair/maintenance service information to 
95 the host computer through the repair com- 
puter. 

17. A method according to claim 13 fur- 
ther including the steps of reading said appa- 
ratus information written in said memory and 

100 in the host computer through the production 
line computer by any one of a wholesaler dis- 
tribution computer installed at a wholesaler lo- 
cation, a retailer distribution computer installed 
at a retailer location, and a repair computer 

105 installed at a repair service store location. 

18. A method according to claim 14 fur- 
ther including the steps of reading the whole- 
saler distribution Information written in said 
memory and in the host computer through the 

1 10 wholesaler distribution computer by any one 
of a production line computer installed at a 
factory, a wholesaler distribution computer in- 
stalled at a wholesaler location, a retailer dis- 
tribution computer installed at a retailer loca- 

115 tion, and a repair computer installed at a re- 
pair service store location. 

19. A method according to claim 15 fur- 
ther including the step of reading the retailer 
distribution information written in said memory 

120 and in the host computer through the retailer 
distribution computer by any one of a pro- 
duction line computer installed at a factory, a 
wholesaler distribution computer installed at a 
wholesaler location, a retailer distribution com- 

125 puter installed at a retailer location, and a re- 
pair computer installed at a repair service 
store location. 

20. A method according to claim 16 fur- 
ther Including the step of reading the repair/- 

130 maintenance service information written in said 
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memory and in the host computer through the 
repair computer by any one of a production 
line computer installed at a factory location, a 
wholesaler location, a retailer distribution com- 
5 puter installed at a retailer location, and a re- 
pair computer installed at a repair service 
store location. 

21. In combination: 
an apparatus; 

10 a non-volatile memory secured to said appara- 
tus, said memory having production informa- 
tion area means for storing production data, 
distribution area means for storing distribution 
information, and repair Information area means 

1 5 for storing repair information, each of said 
production, distribution and repair area means 
being accessed through terminals on said 
apparatus for selective connection to a pro- 
duction line control computer means, a dlstri- 

20 bution computer means, and a repair computer 
means, each of which is connected to a host 
computer at a centralised management loca- 
tion. 

22. A combination according to claim 21 
25 further including an external memory selec- 
tively connected to said host computer for ex- 
changing Information therewith. 

23. An electric or electronic apparatus sub- 
stantially as hereinbefore described with refer- 

30 ence to the accompanying drawings. 

24. A method according to claim 1 1 and 
substantially as hereinbefore described with 
reference to the accompanying drawings. 
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